Abstract. Let X be a compact Riemann surface of genus g > 1. We study two different, naturally defined metric forms on X: The hyperbolic metric form µ hyp,X , arising from hyperbolic geometry, and the Arakelov metric form µ Ar,X , arising from arithmetic algebraic geometry. Now consider a sequence X t of Riemann surfaces approaching the Deligne-Mumford boundary of the moduli space M g of compact Riemann surfaces of genus g. We prove here that
Introduction

Weil-Petersson metric on the moduli space of curves
The classical theory of the moduli space of compact Riemann surfaces of a fixed genus g > 1 includes the investigation of the Weil-Petersson metric. Briefly, consider any compact Riemann surface X of genus g > 1, which represents a point in the moduli space M g of such objects. Then, the tangent space to X in M g is naturally dual to H 0 (X, 2 X ), the C-vector space of holomorphic quadratic differentials on X. Let µ be a smooth, positive (1, 1)-form on X corresponding to a smooth metric on X. For any ω, η ∈ H 0 (X, 2 X ), the classical Weil-Petersson inner product is defined by
The first author acknowledges support from grants from the NSF and PSC-CUNY. The second author thanks the Centre de Recerca Matemàtica (CRM) in Barcelona for its support and hospitality. By duality, a metric on the tangent space of M g at the point represented by X is induced by (1). When taking µ to be the (1, 1)-form µ hyp associated to the hyperbolic metric on X, one obtains the classically studied Weil-Petersson metric on M g ; basic questions such as the completeness, curvature, and Kählerian aspects of the Weil-Petersson metric on M g are well-known (see [5] , e.g., and references therein).
Arakelov metrics on Riemann surfaces
Much of the existing literature focuses on the Weil-Petersson metric on M g , which is induced from the family of hyperbolic metrics on the underlying universal family of Riemann surfaces. Indeed, from the uniformization theorem, the family of hyperbolic metrics is a natural candidate from which one can form the associated Weil-Petersson metric on M g . However, other points of view yield different families of metrics, and each family of metrics has an associated Weil-Petersson metric on M g .
The family of canonical metrics µ can arises from classical algebraic geometry when embedding X into its Jacobian variety via the Abel-Jacobi map, and the arti- 
The main result
The purpose of the present paper is to answer the problem posed in [3] and [4] concerning the Arakelov-induced metric on M g . The main result we prove in this article is the following. Let X t (t ∈ C, |t| < 1) be a family of compact Riemann surfaces of fixed genus g > 1 degenerating at t = 0, and, hence, approaching the Deligne-Mumford boundary of the moduli space M g ; let µ Ar,t , resp. µ hyp,t be the corresponding family of (1, 1)-forms associated to the Arakelov, resp. hyperbolic metric. Then, we have lim t→0 sup z∈X t µ Ar,t (z) µ hyp,t (z) = 0 .
As a corollary of this result, we prove that the Arakelov-induced metric on M g is not complete.
